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(54) ROTARY PIPE-TYPE LINEAR FEEDER

(57) The purpose of the present invention is to pro-
vide a rotary pipe-type linear feeder which enables a sta-
ble metered feed by the rotation of a pipe provided with
a linear inner cylinder and outer cylinder. In this rotary
pipe-type linear feeder (1), a motor-driven pipe (3) is con-
nected to a pipe connection hole (2a), formed at the bot-
tom of a hopper (2) in which a particulate/chopped food
ingredient is stored, the food ingredient is fed from the
hopper (2) through the interior of the pipe (3) as the pipe
(3) rotates, and the food ingredient is supplied to a pro-

duction line. The pipe (3) is provided with a linear inner
cylinder (3a) and a linear outer cylinder (3b) which has
a shorter overall length than the inner cylinder (3a) is
slidably inserted into the outer cylinder (3b) with a high
degree of precision. The outer cylinder (3b) is affixted to
a plurality of bearings (7, 7) and brackets (9, 10) support-
ing the bearings (7, 7), and the brackets (9, 10) and the
hopper (2) are integrally mounted on a base plate (11).
The bottom surface of the base plate (11) is provided
with an angle adjustment means (12) that inclinably sup-
ports the base plate (11).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a rotary pipe-
type linear feeder as a rotary-type food feeder which
feeds straight the food ingredient into the rotating pipe
which is connected at the bottom of a hopper, for suppling
to a production line the food ingredient of particu-
late/chopped type which is powder soup, dried food, driz-
zle-type food ( Japanease-Furikake), snack, Japanease-
Otyaduke, and so on.

BACKGROUND OF THE INVENTION

[0002] Hereinafter, a background embodiment of the
present invention will be concretely described with refer-
ent to the drawings.
FIG. 6 is the schematic view of the feeder as the convey-
ing device in a conventional art.
[0003] As shown in FIG.6, the feeder which hermeti-
cally conveys powdered materials, granular materials,
and small solid materials comprises, the plurality of car-
riers which have the inlet in the one end and the outlet
in other end for conveying the transported materials, the
cylindrical conveyor with the spiral wings having flexibility
in the inner periphery, and the drive unit which makes
rotary-drive the cylindrical conveyor to the circumferen-
tial direction, and conveys the transported materials from
the inlet side to the outle side along the spiral wings.
[0004] The feeder 101 has the input box 103 such as
a hopper as the inlet of the transported materials. This
input box 103 is formed in a funnel shape. Hereby the
transported materials 102 which are input from the upper
opened side 103a is got collected to the bottom opened
side 103b. Further, the bottom opened side 103b in the
lower side of the input box 103 is communicatively con-
nected toward the vertically downward direction with the
connecting pipe 104 as the first connected body.
[0005] This connecting pipe 104 is formed in a sub-
stantially linear shape. And the inner diameter of the con-
necting pipe 104 is substantially equal to the diameter of
the bottom opened side 103b.
[0006] Further, the outlet side in the connecting pipe
104 is communicatively connected with the connecting
pipe 105 as the second connected body.
[0007] The connecting pipe 105 is bent at a substantial
right angle. And in the connecting pipe 105, comprised
the inlet side toward the opening direction vertically up-
ward, and the outlet side toward the opening direction to
a substantial parallel direction face to face with a floor
surface 106.
[0008] Further, the connecting pipe 105 has an inner
diameter and an outlet diameter substantially equal to
the connecting pipe 104.
[0009] In addition, on the bottom side of the outer pe-
ripheral surface of the connecting pipe 105, the support
member 107 is attached. And the connecting pipe 105

is supported on the floor surface 106 by the support mem-
ber 107.
[0010] Furthermore, the conveying pipe 111 as a con-
veyor is communicatively connected with the outlet side
of the connecting pipe 105 substantially parallel and hor-
izontally face to face with the floor surface 106.
[0011] For example, the conveying pipe 111 is made
of steel, rubber, or vinyl chloride resin, and has the outer
diameter substantially equal to the inner diameter of the
connecting pipe 105.
[0012] Then, the conveying pipe 111 is communica-
tively connected to the connecting pipe 105 by the outer
peripheral surface of the inlet side inserted into the inner
peripheral surface of the outlet side of the connecting
pipe 105.
[0013] In addition, in the conveying pipe 111, the spiral
conveying wings 111a having flexibility along the inner
periphery surface is formed at substantially equally-
spaced intervals along the periphery direction of the car-
rier pipe 111, example four wings.
[0014] For example, the conveying wings 111a are
formed by the rubber as an elastic body at convex arcuate
in the cross-section. Further, the conveying wings 111a
are convexed toward the central axis of the conveying
pipe 111.(see Patent Document 1)
[0015] [Patent Document 1] Japanese Patent Laid-
Open Publication No.2003-165612
[0016] The feeder according to the Patent Document
1, comprises the plurality of the cylindrical conveyors with
the spiral conveying wings convexed along the inner pe-
riphery surface, and the drive unit which makes rotary-
drive the cylindrical conveyors to the circumferential di-
rection, and conveys the transported materials from the
inlet side to the outle side along the conveying wings.
[0017] As above, by conveying the transported mate-
rials along the inner side of the conveying pipe, the feeder
can hermetically convey without flying apart the trans-
ported materials, convexs the spiral conveying wings
having flexibility in the inner periphery of the conveying
pipe, and makes rotary-drive by the motor the conveying
pipe to the circumferential direction, conveys the trans-
ported materials along the conveying wings, and can con-
vey the transported materials in a linear shape by the
cylindrical conveyor.
[0018] However, there are some problems that can not
be conveyed the transported materials while maintaining
quantitative stability, and the conveying wings are ex-
pensive.
[0019] Moreover, we had not seen any feeder such as
in the present invention so far that is inexpensive, can
be set up easily in the production line, and conveys while
maintaining ultra quantitative stability with easy opera-
bility.
[0020] In view of the above problems, it is an object of
the present invention to provide a rotary pipe-type linear
feeder which enables a ultra stable metered feed by the
rotation of a pipe provided with a linear inner cylinder and
outer cylinder
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SUMMARY OF THE INVENTION

[0021] A rotary pipe-type linear feeder according to a
first aspect of the present invention is what has the con-
nection hole formed at the bottom of the hopper which
stores the food ingredient for suppling to a production
line the food ingredient, connects the pipe of the motor
drive to the said connection hole, and conveys the said
food ingredient from the said hopper through the interior
of the said pipe,
the said rotary pipe-type linear feeder comprises;
the linear inner cylinder having the flange on the end of
the said hopper side,
the linear outer cylinder having the shorter length than
the said innner cylinder, and being fitted rotatably on the
said inner cylinder,
the said pipe which is inclined downward the distal end
side for discharging the said food ingredient from the said
pipe,
the rotary support means which is provided between the
inner periphery of the pipe connection hole and the outer
periphery of the said outer cylinder, and is supporting
rotatably the said outer cylinder,
the means transmitting the rotational force for transmit-
ting the rotation of the said motor to the said outer cylin-
der,
and the angle adjustment means which inclinably sup-
ports the said pipe.
[0022] In addition, the said flange contacts with the end
of the said hopper side of the outer cylinder, by fitting
rotatably the said inner cylinder for the said outer cylinder,
the said flange is in contact with the end of the said outer
cylinder, and the said inner cylinder and the said outer
cylinder rotate together.
[0023] According to a first aspect of the present inven-
tion, a rotary pipe-type linear feeder conveys the material
through the pipe from the hopper, in the process of trans-
porting the material by the rotation of the pipe which has
the linear outer cylinder and the linear inner cylinder ro-
tated according the rotation of the outer cylinder, by fric-
tion coefficient with high accuracy in the inner cylinder,
rotational speed with high accuracy, and gravitational ac-
celeration, can convey the materials in very homogene-
ous level, and hereby, is applied to the production line
which requires the ultra stable metered feed.
[0024] Further, the present invention is characterized
in that the said rotational force transmitting means com-
prises the first gear provided on the rotor shaft of the said
motor and the second gear fitted on the outer periphery
of the said outer cylinder, engages the second gear with
the first gear, and hereby, transmits the rotational driving
force of the motor to the outer cylinder.
[0025] According to the present invention, by transmit-
ting the rotational driving force of the first gear mounted
on the rotor shaft of the motor to the second gear fitted
on the outer periphery of the outer cylinder and rotating
the outer cylinder, in the process of conveying the mate-
rials in rotating at the rotational speed with high accuracy

smoothly together with the outer cylinder and the inner
cylinder fitted slidably with high accuracy in the outer cyl-
inder, and by friction coefficient with high accuracy in the
inner cylinder, rotational speed with high accuracy, and
gravitational acceleration, the rotary pipe-type linear
feeder can convey the materials in very homogeneous
level, and is applied to the production line which requires
the ultra stable metered feed.
[0026] In addition, the present invention is character-
ized in that the rotary pipe-type linear feeder has the base
plate placed in an integrated manner with the bracket for
supporting the said bearing, the bracket for supporting
the said motor, and the said hopper.
[0027] Hereby, since the main body function units are
mounted integrally on the same base plate, it is possible
to easily facilitate adjustment and installation of the rotary
pipe-type linear feeder in the production line.
[0028] The present invention is characterized in that
the rotary pipe-type linear feeder comprises the angle
adjusting means for supporting the tiltable the said base
plate, and inclines the said pipe to the axial direction.
[0029] Hereby, by providing the angle adjustment
means fixed the base plate that the main body function
units are mounted integrally, it is possible to facilitate
adjustment and installation in the production line and to
easily set the inclination angle slightly.
[0030] Further, the present invention is characterized
in that the rotary pipe-type linear feeder comprises the
flange at one end of the rotation axis direction of the said
inner cylinder, the said flange is in contact with the end
of the said hopper side on the said outer cylinder, the
inner cylinder is fitted rotatably in the said outer cylinder,
and the said flange is positioned in contact with the said
end of the said outer cylinder.
[0031] Hereby, since the flange provided at the one
end of the inner cylinder is in contact with the end of the
outer cylinder, the inner cylinder inserted into high pre-
cision level slidably into the outer cylinder is fitted rotat-
ably together the rotation of the outer cylinder which is
connected to a driving force, and is positioned, it is pos-
sible to do easily removal and cleaning of the inner cyl-
inder which is the flow path of the materials in end of work
or switching the materials.

BRIEF DESCRIPTION OF DRAWINGS

[0032]

FIG. 1 is a perspective view showing schematic of a
rotary pipe-type linear feeder to explain a first em-
bodiment of the present invention;
FIG. 2 is a schematic view of a rotary pipe-type linear
feeder to explain a first embodiment of the present
invention, and includes (a) and (b), in which (a) is a
elevation cross-section view, (b) is a A-arrow figure
shown in (a);
FIG. 3 is a detail view of a rotary pipe-type linear
feeder to explain a first embodiment of the present
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invention, and includes (a) (b) (c) and (d), in which
(a) is a perspective view, (b) is a elevation cross-
section view showing on the way of inserting the in-
ner cylinder, (c) is a elevation cross-section view
showing the shape which is completely inserted the
inner cylinder into the outer cylinder; and (d) is a
explanatory view showing the relationship between
the inner diameter of the inner cylinder and the outer
diameter of the outer cylinder;
FIG. 4 is a perspective view showing schematic of a
rotary pipe-type linear feeder to explain a second
embodiment of the present invention;
FIG. 5 is a schematic view of a rotary pipe-type linear
feeder to explain a second embodiment of the
present invention, and includes (a) and (b), in which
(a) is a elevation cross-section view, (b) is a B-arrow
figure shown in (a);
FIG. 6 is a schematic view of a feeder to explain a
conventional embodiment;

DETAILED DESCRIPTION OF EMBODIMENT

[0033] Hereinafter, a rotary pipe-type linear feeder ac-
cording to an embodiment of the present invention will
be described in detail with reference to the attached draw-
ings.
[0034] FIG. 1 is a perspective view showing schematic
of a rotary pipe-type linear feeder to explain a first em-
bodiment of the present invention.
[0035] FIG. 2 is a schematic view of a rotary pipe-type
linear feeder to explain a first embodiment of the present
invention, and includes (a) and (b), in which (a) is a ele-
vation cross-section view, (b) is A-arrow figure shown in
(a).
[0036] As shown in FIG.1 and (a) (b) of FIG.2, the a
rotary pipe-type linear feeder 1 comprises the pipe con-
nection hole 2a formed at the bottom of the hopper 2 in
which the food ingredient of particulate/chopped type
which is powder soup, dried food, drizzle-type food as
Japanease-Furikake, snack, and Japanease-Otyaduke,
is stored.
[0037] And the motor-driven pipe 3 is connected to the
pipe connection hole 2a, the food ingredient is fed from
the hopper 2 through the interior of the pipe 3 as the pipe
3 rotates, and the food ingredient is supplied to the pro-
duction line not shown in the figure.
[0038] And the pipe 3 comprises the linear inner cylin-
der 3a, and the linear outer cylinder 3b having the shorter
length than the inner cylinder 3a and being fitted rotatably
on the inner cylinder 3a. Hereby, the inner cylinder 3a is
slidably inserted into the outer cylinder 3b with a high
degree of precision.
[0039] The rotary support means 4 for rotatably sup-
porting the outer cylinder 3b is provided between the in-
ner periphery 2aa of the pipe connection hole 2a and the
outer periphery 3bb of the outer cylinder 3b. For example,
this rotary support means comprises the bearing 4a.
[0040] In addition, the rotational force transmitting

means 6 for transmitting the rotational force of the motor
5 to the outer cylinder 3b is provided.
[0041] The rotational driving force of the motor 5 is
transmitted to the outer cylinder 3b through the rotational
force transmitting means 6, and the inner cylinder 3a ro-
tates to the same direction together with the rotation of
the outer cylinder 3b. And the flange 3ac is provided at
the one end of the rotation axis direction of the inner
cylinder 3a. And when the inner cylinder 3a is inserted
and fitted rotatably into the outer cylinder 3b, the flange
3ac contacts with the end 3bc of the hopper 2 side in the
outer cylinder 3b.
[0042] The rotational force transmitting means 6 com-
prises the first gear (first spur gear) 6a provided with be-
ing able to transmit the rotational driving force to the rotor
shaft 5a of the motor 5, and the second gear (second
spur gear) 6b fitted on the outer periphery 3bb of the
outer cylinder 3b. And the first gear 6a engages with the
second gear 6b. Hereby, the rotational driving force of
the motor 5 is transmitted to the outer cylinder 3b.
[0043] The motor 5 is fixed to the bracket 8. The outer
cylinder 3b is fixted to the plurality of bearings 7, 7 and
the brackets 9, 10 supporting the bearings 7, 7. And these
brackets 8, 9, 10, and the hopper 2 is integrally mounted
on the base plate 11. And the bottom surface of the base
plate 11 is provided with the angle adjustment means 12
that inclinably supports the base plate 11.
[0044] The angle adjusting means 12 which behaves
as a mechanism for tilting the pipe 3 to the axial direction
are provided with being vertically movable to the other
end as the supporting point on the one end of the sub-
strate 11.
[0045] The one end side is the discharge side of the
pipe 3, and the other end side is the hopper 2 side which
is the inlet side of the pipe 3.
[0046] The angle adjustment means 12 comprises the
support plate 12b in the upper side, and the support plate
12a in the lower side. And the support plate 12a and the
support plate 12b are rotatably supported at the one end
side by the support shaft 12c, 12d.
[0047] In addition, the support plate 12a and the sup-
port plate 12b is vertically connected like being able to
open and close as being a fulcrum the support shaft 12c,
12d, by the screw 12e at the other end side.
[0048] The screw 12e is screwed the nut 12aa of the
support plate 12a side and the nut 12ba of the support
plate 12b side.
[0049] The nut 12aa and the nut 12ba is supported by
the support plate 12ab and the support plate 12bb, and
is moved according to the degree of tilt.
[0050] And, in near the center of the full-length, since
the handle 12f is fixed integrally to the screw 12e, when
the handle 12f is turned, the screw 12e also rotates to
the same direction.
[0051] In addition, since the nut 12ba is a reverse
screw, when the screw 12e is rotated to the clockwise
direction, the nut 12aa and the nut 12ba move to the
closed direction to each other, and when the screw 12e
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is rotated to the counterclockwise direction, nut 12aa and
nut 12ba is moved to an away direction.
[0052] In addition, the reverse screw may be provided
in either the nut 12aa or the nut 12ba.
[0053] FIG. 3 is a detail view of a rotary pipe-type linear
feeder to explain a first embodiment of the present in-
vention, and includes (a) (b) (c) and (d), in which (a) is a
perspective view, (b) is a elevation cross-section view
showing on the way of inserting the inner cylinder, (c) is
a elevation cross-section view showing the shape which
is completely inserted the inner cylinder into the outer
cylinder; and (d) is a explanatory view showing the rela-
tionship between the inner diameter of the inner cylinder
and the outer diameter of the outer cylinder.
[0054] As shown in (a) of FIG. 3, the pipe 3 comprises
the inner cylinder 3a and the outer cylinder 3b.
[0055] As shown in (b) (c) of FIG. 3, the Inner cylinder
3a is inserted into the outer cylinder 3b toward the direc-
tion of the arrow F, and the flange 3ac is in contact with
the end 3bc of the outer cylinder 3b and is positioned.
[0056] As shown in (d) of FIG 3, the inner diameter A
of the outer cylinder 3b is larger than the outer diameter
B of the inner cylinder 3a, for example, the inner diameter
A is about ϕD+0.15mm and the outer diameter B is about
ϕD-0.15 mm.
[0057] It does not matter if the hopper 2 was provided
with the stirring mechanism for stirring the hopper 2.
[0058] In addition, it does not matter if the clearance
between the inner diameter A of the outer cylinder 3b
and the outer diameter B of the inner cylinder 3a was
provided at about 0.1 ∼ 0.5mm.
[0059] Next, the operation of the rotary pipe-type linear
feeder according to the first embodiment of the present
invention will be described.
[0060] As shown in FIG. 1, 2, 3, the food ingredient is
stored in the hopper 2. And the pipe connection hole 2a
is provided at the bottom of the hopper 2.
[0061] The pipe 3 is attached at the pipe connection
hole 2a. And the food ingredient in the hopper 2 is con-
veyed continuously through the interior of the pipe 3 at
quantitatively stable. And the materials conveyed are dis-
charged from the pipe 3, and are supplied to the produc-
tion line etc. And the Pipe 3 is provided with the inner
cylinder 3a and the outer cylinder 3b. And the inner cyl-
inder 3a and the outer cylinder 3b is reasonably rotated
to the same direction.
[0062] Further, since it is possible to easily pull out the
inner cylinder 3a from the outer cylinder 3b, the inner
periphery 3aa and the outer periphery 3ab of the inner
cylinder 3a and the whole can be easily cleaned.
[0063] And near both ends of the outer periphery 3bb
of the outer cylinder 3b, the bearing 7,7 are respectively
provided. And the bearing 7,7 are respectively held by
the bracket 9, 10 as without departing.
[0064] And the brackets 9, 10 are fixed by the bolts 11
a, 11 a ...on the base plate 11.
[0065] In addition, the second spur gear 6b is inserted
and fitted on the outer periphery 3bb of the outer cylinder

3b, and the first spur gear 6a and the second spur gear
6b are screwed, the rotational driving force of the motor
5 is transmitted to the outer cylinder 3b, and the second
spur gear 6b is rotated in synchronism with a rotation of
the motor 5.
[0066] And by rotation of the second spur gear 6b, the
outer cylinder 3b rotates, and by rotation of the outer
cylinder 3b, the inner periphery 3ba of the outer cylinder
3b and the outer periphery 3ab of the inner cylinder 3a
is in contact exquisitely, and the inner cylinder 3a is ro-
tated with bringing the outer cylinder 3b.
[0067] And by rotation of the inner cylinder 3a, the ma-
terials are continuously fed in quantify precisely.
[0068] And what is possible to maintain for quantitative
transport is a characteristic of the a rotary pipe-type linear
feeder of the present invention. And by controlling the
rotational speed and the torque of the pipe, adjusting
freely of the inclination of the pipe 3, and adjusting finely
according to the type of the materials, the appropriate
transport accuracy is obtained.
[0069] Hereby, in the process of conveying the mate-
rials through the pipe from the hopper and conveying the
materials by the rotation of the pipe, it is possible to trans-
port the materials leveled very homogeneously by the
friction coefficient with high accuracy of the inner cylinder,
the rotational speed with high precision, and the gravita-
tional acceleration, and be applied to the production line
which requires the ultra stable metered feed.
[0070] Further, by providing the angle adjusting means
fixed the base plate which the main body function unit is
placed integrally, it is possible to facilitate the adjustment
and the installation to the production line and set slightly
easily the inclination angle.
[0071] Further, since the flange provided at the one
end of the inner cylinder is in contact with the end of the
outer cylinder, the inner cylinder inserted into high pre-
cision level slidably into the outer cylinder is fitted rotat-
ably together the rotation of the outer cylinder which is
connected to a driving force, and is positioned, it is pos-
sible to do easily removal and cleaning of the inner cyl-
inder which is the flow path of the materials in end of work
or switching the materials.
[0072] Next, the rotary pipe-type linear feeder accord-
ing to the second embodiment of the present invention
will be described in detail with reference to the attached
drawings.
[0073] FIG. 4 is a perspective view showing schematic
of a rotary pipe-type linear feeder to explain the second
embodiment of the present invention.
[0074] FIG. 5 is a schematic view of a rotary pipe-type
linear feeder to explain the second embodiment of the
present invention, and includes (a) and (b), in which (a)
is a elevation cross-section view, (b) is a B-arrow figure
shown in (a).
[0075] What the second embodiment differs from the
first embodiment is the point which the rotary pipe-type
linear feeder 1 in the first embodiment is constituted by
the single pipe, and the rotary pipe-type linear feeder in
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the second embodiment constituted by the six pipes and
the six rows in parallel.
[0076] In addition, it may be composed of the produc-
tion line in the small rows or in the multi-rows.
[0077] As shown in FIG. 4 and (a) (b) of FIG. 5, the
pipe connection hole 22a is provided in the six parallel
at the bottom of the hopper 22, and the pipe 3 is provided
the six each pipe connection holes 22a, 22a, 22a, 22a,
22a, 22a.
[0078] And the brackets 28, 29, 30 equipped with the
pipe 3, and the hopper 22 are mounted integrally in the
base plate 31.
[0079] And the angle adjusting means 12 is provided
at the bottom surface of the base plate 31, and supports
in tiltable the base plate 31.
[0080] Since the other structure is the same as the first
embodiment, the detailed description will be omitted.
[0081] Although the preferable embodiments are de-
scribed above, the present invention is not limited to be
above embodiments but various changes can make with-
out departing from the spirit of the invention.
[0082] For example, It may be provided at six side-by-
side the rotary pipe-type linear feeder 1 according to the
first embodiment.
[0083] Further, the rotational direction of the pipe is
rotated to different directions alternately the six pipes in
parallel, but it may be changed appropriately.
[0084] As the availability in the industry, the present
invention is applied to a rotary pipe-type linear feeder
which conveys and supplies to a production line the food
ingredient of particulate/chopped type which is powder
soup, dried food, drizzle-type food as Japanease-Furi-
kake, snack, Japanease-Otyaduke, and so on.

1, 21 rotary pipe-type linear feeder
2, 22 hopper
3 pipe
3a inner cylinder
3aa inner periphery
3ac flange
3b outer cylinder
3ba inner periphery
3bb outer periphery
3bc end of outer cylinder
4 rotation supporting means
4a bearing
5 motor
5a rotor shaft
6 rotational force transmitting means
6a first spur gear
6b second spur gear
7 bearing
8, 28 bracket
9, 29 bracket
10, 30 bracket
11,31 base plate
11a, 31a bolt
12 angle adjustment means

12a, 12b support plate
12aa, 12ba nut
12ab, 12bb support plate
12ac, 12bc bolt
12c, 12d support shaft
12e screw
12f handle

Claims

1. A rotary pipe-type linear feeder is what has the con-
nection hole formed at the bottom of the hopper
which stored the food ingredient for suppling to a
production line the food ingredient, connects the pipe
of the motor drive to the said connection hole, and
conveys the said food ingredient from the said hop-
per through the interior of the said pipe,
the said rotary pipe-type linear feeder comprises;
the linear inner cylinder having the flange on the end
of the said hopper side, the linear outer cylinder hav-
ing the shorter length than the said innner cylinder
and being fitted rotatably on the inner cylinder,
the said pipe which is inclined downward the distal
end side for discharging the said food ingredient from
the said pipe,
the rotary support means which is provided between
the inner periphery of the pipe connection hole and
the outer periphery of the said outer cylinder, and is
supporting rotatably the said outer cylinder,
the means transmitting the rotational force for trans-
mitting the rotation of the said motor to the said outer
cylinder,
and the angle adjustment means which inclinably
supports the said pipe,
in addition, the said flange contacts with the end of
the said hopper side of the outer cylinder, by fitting
rotatably the said inner cylinder for the said outer
cylinder, the said flange is in contact with the end of
the said outer cylinder, and the said inner cylinder
and the said outer cylinder rotate together.
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